Both ATPase sites of Escherichia coli UvrA have functional roles in nucleotide excision repair.
The roles of the two tandemly arranged putative ATP binding sites of Escherichia coli UvrA in UvrABC endonuclease-mediated excision repair were analyzed by site-directed mutagenesis and biochemical characterization of the representative mutant proteins. Evidence is presented that UvrA has two functional ATPase sites which coincide with the putative ATP binding motifs predicted from its amino acid sequence. The individual ATPase sites can independently hydrolyze ATP. The C-terminal ATPase site has a higher affinity for ATP than the N-terminal site. The invariable lysine residues at the ends of the glycine-rich loops of the consensus Walker type "A" motifs are indispensable for ATP hydrolysis. However, the mutations at these lysine residues do not significantly affect ATP binding. UvrA, with bound ATP, forms the most favored conformation for DNA binding. The initial binding of UvrA to DNA is chiefly at the undamaged sites. In contrast to the wild type UvrA, the ATPase site mutants bind equally to damaged and undamaged sites. Dissociation of tightly bound nucleoprotein complexes from the undamaged sites requires hydrolysis of ATP by the C-terminal ATPase site of UvrA. Thus, both ATP binding and hydrolysis are required for the damage recognition step enabling UvrA to discriminate between damaged and undamaged sites on DNA.